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WHAT IS CLAIMED IS: 

An ink jet recording apparatus comprising: 
a recording head including an ink tank for storing ink, the 
recordin^head being driven and controlled based on image 
information sfc^as to jet onto a recording medium ink supplied from the 
ink tank; 

detecting means for detecting the amount of ink remaining in 
the ink tank; 

supply means including a main tank for storing ink, the 
supply means supplying ink frorn\he main tank to the ink tank when 
the recording head is disposed at an iHk supplying position; and 

control means for controlling the supply means so that, when 
the remaining ink amount detected by the detecting means is below a 
lower limit, ink is supplied during non-recording tifrte^ in an amount 
corresponding to the amount of ink used. 



2. The in\k jet recording apparatus of claim 1, wherein the control 

means estimate^, based on the image information, the amount of ink 
used. 



3. The ink jet recording apparatus of claim 1, wherein the control 

means determines whether or not the amount of ink used exceeds a 
predetermined value, and, when the determination is affirmative, 
controls the supply me\ns during non-recording time so that ink is 
supplied. 
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4. The ink jet recording apparatus of claim 3, wherein the 
predetermined value corresponds to an amount of ink which can be 
supplied duYing non-recording time without interrupting recording. 

5. The ink jet recording apparatus of claim 3, wherein the 
predetermined ^alue is no more than an upper limit of the ink 
remaining in theVnk tank. 
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6. The ink jet Recording apparatus of claim 1, wherein the lower 

limit is an amount oi^ink which can be used for a predetermined 
amount of printing. 




An ink jet recording apparatus comprising: 

an ink jet recording head including an ink tank to which ink is 
supplied, the^nk jet recording head printing by jetting the ink from the 
ink tank in accordance with image information in a print job; 

remaining ink amount detecting means for detecting the 
amount of ink remaining ini*^e ink tank at predetermined time 
intervals and outputting an empty^gnal indicating shortage of ink 
when the ink amount is no more than a^qwer limit; 

ink supply means including a main ta^k for storing ink, the 
ink supply means supplying ink from the main tanKsto the ink tank in 
response to the empty signal outputted from the remairu^^ink 
amount detecting means; and 
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jneans for controlling the ink supply means such that, 
when the remaining ink amourrb4e^ected by the remaining ink amount 
detecting means is below the lower limit, inkTs^woUed to the ink 
tank in an amount corresponding to the amount of ink used. 



8. The ink jet recording apparatus of claim 7, wherein the control 

means controus the ink supply means such that ink is supplied to the 
ink tank when\the print job is not being printed. 
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9. The ink jiet recording apparatus of claim 7, wherein the 

remaining ink amount detecting means detects the amount of ink 
remaining in the ink tank over a first time interval until the ink 
amount reaches a predetermined amount larger than the lower limit, 
and detects the remaining ink amount over a second time interval, 
which is shorter thah the first time interval, after the ink amount has 
reached the predetermined amount. 



10. The ink jet recording apparatus of claim 7, wherein the 
remaining ink amount detecting means detects the remaining ink 
amount for every predetermined number of printed pixels, the 
predetermined number oV printed pixels being smaller than the 
number of pixels which c^n be printed after the empty signal is 
outputted. 
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1 1 . Thfe ink jet recording apparatus of claim 7, wherein, when the 
print job islnot being printed, the remaining ink amount detecting 
means controls the amount of ink remaining in the ink tank by the 
number of pixels corresponding to the amount of ink jetted from the 
ink jet recording head and detects the remaining ink amount when the 
number of pixels exceeds a predetermined number. 

12. The inkuet recording apparatus of claim 7, wherein the 
remaining ink amount detecting means detects the remaining ink 
amount again after ink has been supplied to the ink tank by the ink 
supply means in response to the empty signal outputted from the 
remaining ink amount detecting means, and, when the remaining ink 
amount detecting means outputs the empty signal again, the control 
means outputs a main tank empty signal indicating that the main tank 
is empty. 

13. The ink jet recording apparatus of claim 7, further comprising 
storage means for storing a number of pixels corresponding to the 
amount of ink jetted from the ink jet recording head, wherein the 
remaining ink amount detecting means detects the remaining ink 
amount again after ink has been supplied to the ink tank by the ink 
supply means in response \to the empty signal outputted from the 
remaining ink amount detecting means, and, when the remaining ink 
amount detecting means outputs the empty signal again, the control 
means compares the numbeAof pixels stored in the storage means 
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with the number of pixels corresponding to the amount of ink filled in 
the main tankland outputs, when the numbers are the same or close to 
each other, a rhain tank empty signal indicating that the main tank is 
empty. \ 

14. An ink jit recording apparatus comprising: 

an ink jet recording head including an ink tank to which ink is 
supplied, the inkjiet recording head printing by jetting the ink from the 
ink tank in accordance with image information in a print job; 

remaininglink amount detecting means for detecting the 
amount of ink remaining in the ink tank over a first time interval until 
the ink amount realches a predetermined amount larger than a lower 
limit, and for detecmng the ink amount over a second time interval, 
which is shorter than the first time interval, after the ink amount has 
reached the predetermined amount, and outputting an empty signal 
indicating shortage of ink when the ink amount is no more than the 
lower limit; and \ 

ink supply melns including a main tank for storing ink, the 
ink supply means supplying ink from the main tank to the ink tank in 
response to the empty signal outputted from the remaining ink 
amount detecting means. 

15. An ink jet recording apparatus comprising: 
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an inlojet recording head including an ink tank to which ink is 
supplied, the iiik jet recording head printing by jetting the ink from the 
ink tank in accordance with image information in a print job; 

remaining ink amount detecting means for detecting the 
remaining ink ambunt for every predetermined number of printed 
pixels, which number of printed pixels is smaller than the number of 
pixels which can ba printed after an empty signal indicating shortage 
of ink is outputted,\and outputting the empty signal when the ink 
amount is no more than a lower limit; and 

ink supply means including a main tank for storing ink, the 
ink supply means supplying ink from the main tank to the ink tank in 
response to the empty signal outputted from the remaining ink 
amount detecting means. 

16. An ink jet recording apparatus comprising: 

an ink jet recording head including an ink tank to which ink is 
supplied, the ink jet recording head printing by jetting the ink from the 
ink tank in accordance withAimage information in a print job; 

remaining ink amount detecting means for controlling, when 
the print job is not being printed, the amount of ink remaining in the 
ink tank by a number of pixels\ corresponding to the amount of ink 
jetted from the ink jet recordinglhead, and for detecting the remaining 
ink amount when the number oApixels exceeds a predetermined 
number, and outputting an empty signal indicating shortage of ink 
when the ink amount is no more man a lower limit; and 

58 



ink siipply means including a main tank for storing ink, the 
ink supply m jans supplying ink from the main tank to the ink tank in 
response to t^e empty signal outputted from the remaining ink 
amount detecting means. 

17. An inkljet recording apparatus comprising: 

an ink jet recording head including an ink tank to which ink is 
supplied, the ink jet recording head printing by jetting the ink from the 
ink tank in accordance with image information in a print job; 

remaining ink amount detecting means for detecting the 
amount of ink remaining in the ink tank at predetermined time 
intervals and aftef the ink is supplied, and outputting an empty signal 
indicating shortage of ink when the remaining ink amount is no more 
than a lower limit;l 

ink supply Imeans including a main tank for storing ink, the 
ink supply means supplying ink from the main tank to the ink tank in 
response to the emrlty signal outputted from the remaining ink 
amount detecting mians; and 

control meant which outputs a main tank empty signal 
indicating that the main tank is empty, when the remaining ink 
amount detecting means detects the ink amount remaining after ink 
supply and outputs thd empty signal. 



18. An ink jet recordfeng apparatus comprising: 
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an ink jet recording head including an ink tank to which ink is 
supplied, thfe ink jet recording head printing by jetting the ink from the 
ink tank in accordance with image information in a print job; 

storage means for storing a number of pixels corresponding to 
the amount oi ink jetted from the ink jet recording head; 

remaining ink amount detecting means for detecting the 
amount of ink remaining in the ink tank at predetermined time 
intervals and after ink supply, and outputting an empty signal 
indicating shortage of ink when the remaining ink amount is no more 
than a lower limSt; and 

control mfcans for comparing, when the remaining ink amount 
detecting means detects the remaining ink amount after the ink is 
supplied and outputs the empty signal, the number of pixels stored in 
the storage means Wflth the number of pixels corresponding to the 
amount of ink filled in the main tank and outputting, when the 
numbers are the samepr close to each other, a main tank empty signal 
indicating that the mafln tank is empty. 
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